20.3 years old) were chosen for the control group.
The fingerprints, palmprints, and palm creases were imprinted on paper. Palmar surfaces of the fingers and palms were washed with soap, then dried and smeared with water-soluble ink. Fingerprints of ten fingers were imprinted on paper; each finger was rolled sideto-side so the fingerprints near fingernail were imprinted. Successively, the palmprints and palm creases in both hands were imprinted on paper; each palm was not allowed to be cupped or extended (Uchida & Soltan 1963 ).
The fingerprints, palmprints, and palm creases imprinted on paper were qualitatively and quantitatively examined according to the method of physical anthropology as follows.
Fingerprint types (arch, radial loop, ulnar loop, and whorl) were identified by examining the triradius number and loop direction. In the arch, the fingerprint ridges were none because there is no triradius; and in the whorl, the fingerprint ridges were counted along the straight line between the fingerprint center and distal triradius (Chung et al. 1995) .
Palmprint D-C-B type was identified by tracking ridges D, C, B originating from triradii d, c, b, respectively. In the case when there was no triradius, the type was defined as O; and in the case when a ridge was terminated at another ridge, the type was defined as X.
Palmprint ridges a-b, b-c, c-d were counted along the straight line between adjacent triradii. In addition, palmprint angle atd was measured on the basis of triradii a, t, d (Chung et al. 1995) . relationship between the proximal transverse crease and distal transverse crease ( Fig. 1 ) (Alter 1970 , Dar et al. 1977 , Chaube 1977 . The total degree of palm crease transversality was calculated on the basis of coordinates on both start points and end points of the radial longitudinal crease, proximal transverse crease, and distal transverse crease (Dar & Schmidt 1976 analyzed using SPSS software (Release 11.0, Chicago, IL) and p⁄0.05 was regarded as statistically significant.
Results
In the RA group, the radial loop and whorl were more frequent whereas the arch and ulnar loop were less frequent; these characteristics of the radial loop and whorl were prominent in the right hand and fifth finger. The frequency of the radial loop was reversed in their left hands and the third fingers (Table 1 ). The total fingerprint ridges were more numerous in the RA group ( Fig. 2 ).
Among palmprint D-C-B types, 11-X-7 and 11-O-7 were more frequent whereas 7-5-5, 9-7-5, and 11-9-7 were less frequent in the RA group (Fig. 3 ).
Among palmprint D types, 11 was more frequent whereas 9 and 7 were less frequent in the RA group 5 ).
Closed crease was more frequent whereas open and meeting creases were less frequent in the RA group.
Normal crease was less frequent whereas Simian and Sydney creases were more frequent in the RA group; the general characteristics were prominent in their right hands. The general characteristics of Sydney crease were reversed in the left hands of female RA group ( Table 2 ). The total degree of palm crease transversality was lower in the RA group; the characteristics of the Sydney crease were more prominent (Fig.   6 ).
Discussion
The examination of dermatoglyphics does not invo- (Stough & Seely 1969) . Moreover, the examination of dermatoglyphics does not involve a consideration of a patient's age because dermatoglyphics does not change during one's life (Holt 1973 , Caplan 1990 (Uchida & Soltan 1963 , Shiono et al. 1969 , Bryant 1970 , Dar & Schmidt 1976 , and the total fingerprint ridges are numerous in patients with Turner's syndrome (Penrose 1963).
Likewise, it is possible that dermatoglyphics can be helpful in the diagnosis of RA, which is known to have genetic factors (Penrose 1963 , Alter 1967 , Preus & Fraser 1972 , Loesch 1974 , Ravindranath et al. 2003 ).
The results show that dermatoglyphics are helpful in the diagnosis of RA because several dermatoglyphic characteristics in patients with RA are statistically different from those in normal persons.
In the RA group, the arch and ulnar loop were less frequent whereas the radial loop and whorl were more frequent ( Table 1 ). The result is closely related with the fact that the total fingerprint ridges were more numerous in the RA (Fig. 2) . The total fingerprint ridges are in an inverse proportion to the frequency of the arch and in direct proportion to the whorl. In the female RA group, the arch was much less frequent (Table 1) , and total fingerprint ridges were much more numerous than in the male (Fig. 2) . thickens in both sides (Mulvihill & Smith 1969) . In the Korean RA group, the radial loop and whorl were more frequent (Table 1) . This result might be related with the thickening of the fingers' subcutaneous tissue in RA patients. It might be valuable to compare the fingerprint types with the amount of the fingers' subcutaneous tissue in RA patients in the near future.
Among palmprint D types, 11 was more frequent in the RA group (Fig. 4) . This result is compatible with the result that the Simian crease and Sydney crease are more frequent in the RA group (Table 2) since both the palmprint and palm crease have a tendency to traverse the palm in RA patients (Figs. 1, 3 ).
In the RA group, the palmprint ridges c-d is more
numerous. This result suggests the possibility that the distance between palmprint triradii c and d is longer.
Therefore, it is desirable to investigate the relationship between the palmprint ridges, the distance between the palmprint triradii, and the motion range of fingers in RA patients.
The closed crease, Simian crease, and Sydney crease were more frequent in the RA group (Table 2 ). The result suggests that the palm crease has a tendency to join together in RA patients (Fig. 1) . The purpose of the palm crease is to help the palm skin fold and allow free motion of the fingers (Popich & Smith 1970) .
Therefore, the joining of the palm crease, which results in insufficient palm crease function, might be related to the decreased free motion of the fingers in RA patients.
In the RA group, the total degree of palm crease transversality was lower (Fig. 6) . The result was mainly caused by the longitudinally inclined distal transverse crease. The purpose of the distal transverse crease is to allow free motion of the second to fifth 6 6 ─ Sung-Bae Hwang, Min-Suk Chung, Jin-Seo Park, Chang-Hee Suh ─ fingers (Popich & Smith 1970) . Therefore, the longitudinal inclination of the distal transverse crease might be related to the decreased free motion of the second to fifth fingers in RA patients.
In summary, the frequencies of the fingerprint types, palmprint D type, Simian crease, and Sydney crease as well as the total degree of the palm crease transversality are especially helpful in the diagnosis of RA.
In addition, dermatoglyphics can be used in the diagnosis of RA in terms of racial specificities. The normal dermatoglyphic characteristics are different according to the races and ethnic groups (Kimura 1962 , Uchida & Soltan 1963 , Olivier 1969 , Preus & Fraser 1972 , Dar et al. 1977 , Sokal & Livshits 1993 . For example, the dermatoglyphic characteristics of the Indian RA group are different from those of the Korean RA group as follows: the arch was much more frequent; total fingerprint ridges are less numerous; normal crease is frequent while both Simian and Sydney creases are less frequent (Taneja et al. 1993 , Ravindranath et al. 2003 .
The dermatoglyphic characteristics of the Indian RA group are also different according the sexes and sides from those of the Korean RA group. This suggests that the dermatoglyphic characteristics of RA patients need to be evaluated according to the various races and ethnic groups.
Our study shows that fingerprints, palmprints, and palm creases can be helpful for the diagnosis of RA. A more comprehensive data of large numbers of RA patients, according to the various races and ethnic groups, will give a more comprehensive role to dermatoglyphics in the diagnosis of RA. In the future, research of molecular biology should be performed to reveal the relationship between inheritance of RA and dermatoglyphics.
